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The genus Cinygmina (Ephemeroptera: Heptageniidae) in China, 


with a description of a new species 
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2. Department of Biology, Nankai University, Tianjin 300071) 


Abstract: Chinese members of the genus Cinygmina are reviewed. Four known species ( C. hunanensis, C. obliquistrita, C. 


rubromaculata» C. yixingensis) and one new species CC. furcata sp. nov.) are compared; described and illustrated. One new 


synonym» C. rubromaculata © = C. hainanensis ) is established. 
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The genus Cinygmina was established by Kimmins 
(1937) based on imagos of C. assamensis. The larval 
characters of this genus were first reported by Jensen 
(1972). You et al. ©1981) and Braasch and Soldán 
(1984) discussed and defined its generic characters. 

Jensen (1972) argued that this genus was related 
to the Afronurus. However, Tshernova et al. (1986) 
and Kluge ©1988) demoted it to the subgenus of 
Ecdyonurus. We followed the original generic rank of 
Cinygmina here based on characters of both imagos and 
larvae that are unique within the Heptageniidae. The 
males of this genus can be distinguished from other hep- 
tageniids by plate-like titllators or the absence of them 
and relative longer basal segments of foretarsi (0.6 — 
0.9 times as long as segment 2). The larvae possess 
unique gills: dorsal lamellae of gills 5- 6 with addit- 
ional projections (Fig. 8). 

Although the genus has only 13 known species so 
far ( Braasch 1990; Braasch and Soldán 1984, 1987a; 
1987b> 1988; You et al.» 1981; Wu and You 1986; 
Zhang and Cai; 1991), it has been found from India to 
the Russian Far East © Kimmins 1937; Braasch and 
Soldán 1984, 1988; Tshernova et al., 1986). In Chi- 
na» this genus has been collected frequently from Hain- 


an Province to the suburbs of Beijing municipality» and 


has been preliminarily studied by Wu et al. (1986); 
Zhang and Cai (1991) and You and Gui (1995). In 
southern and eastern China, Cinygmina larvae are usu- 
ally the dominant heptageniid population of benthic in- 
vertebrates, and larvae of several species usually live in 
the same habitat. In order to facilitate identification and 
to improve on previous inadequate descriptions» we re- 
cently reexamined all Cinygmina types and specimens 
in our collection. One new species and one synonym are 
erected here» and the key characteristics of the other 4 


known species are briefly reviewed. 
1 Cinygmina furcata sp. nov. (Figs. 1-6) 


Male imago (in alcohol): body length 10.0 - 
10.5 mm, forewing 11.0 - 11.5 mm; cerci 34.0 - 
37.0 mm. Body pale to pale yellow. Eyes dark» almost 
contiguous dorsally. Vertex and nota pale yellow, su- 
ture yellow to brown. Forewings transparent except stig- 
ma regions Sc and R1 cells semihyaline, veins pale, a 
dark mark at wing base (Fig. 1). Hindwings 3.5 mm; 
venation as shown in Fig. 2. Forelegs pale, forefemora 
pale yellow. Ratio of forefemora: tibiae: tarsi = 1.0:1.2 
:1.5, order of foretarsal segments in descent is 2, 3; 
l; 4; 5; first segment: segment 2 = 1.0:1.2. Midlegs 
and hindlegs pale» tarsi 0.35 times as long as tibiae; 
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combined length of them same as that of femora. Basal 
segment of hindtarsi shorter than segment 5 but longer 
than any other segments. Abdomen pale, posterior mar- 
gins of terga dark brown (Fig. 3). 

Genitalia: forceps with a short basal segment: 
combined length of segment 3 — 4 less than 0.5 times 


second one. Subgenital plate with broad emargination; 


penal lobes divergent, U-shaped cleft between them; 
apices of penal lobes expanded slightly, location of go- 
nopore concave (Figs. 4-5). Each penal lobe has a 
sclerorized titillator plate ventrally (Fig. 4), median 
potion of penal lobe ridged dorsally (Fig. 5). Cerci 


yellowish brown. 





Figs. 1-6 Cinygmina furcata sp. nov. 


1. Forewing; 2. Hindwing: 3. Tergum 4; 4. Genitalia (ventral view); 
5. Penes (dorsal view); 6. Terminal abdomen of female (ventral view). 


Female imago Cin alcohol): Body 10.0 mm; 
forewing 12.0 mm; cerci 35.0 mm. Stergum 7 extend- 
ing backwards slightly» posterior margin round. Posteri- 
or margin of anal plate projected (Fig. 6). 

Diagnosis: Among the limited number of species 
in which adults have been reported, Cinygmina furcata 
sp. nov. relates to C. hunanensis and C. assamensis 
because the males of these spp. have similar plate-like 
titillators. However, the penes of C. hunanensis have 
an obvious median projection between the two penal 
lobes» while the other two species have no projection, a 
clear U-shape emargination between the penal lobes. 
C. furcata sp. nov. can be distinguished from C. as- 
samensis by the bifurcated apices of the penal lobes. 

Etymology: furcata (feminine form of Latin word 
furcatus» forked) indicates forked apices of penal lobes 
and divergence in them. 


Materials examined: holotype 3,» San-Mu-Pin 


Calt. 780 m)» Tian-Mu Mountains Zhejiang Prov. » 
China; leg. ZHAO Ming-Shui on 1998- \[-29; para- 
types: 274844, same as holotype, 1999-VI-26; 
1H, same as holotype, 1998-WI-30; 1 A245 4, 
same as holotype» 1998- W[-7; San-Li-Tin (640 m), 
same as holotype, 1998-\Il-4; 40 7 # subimages, Fu- 
Tun-Xi, Shao-Wu> Fujian Prov.» Chinas leg. YOU 
Da-Shou, 1980-\I-13; 3 了 # subimagos, Da-Zhu- 
Lan» Huoshan» Anhui Prov.» China» leg. YOU Da- 
Shou and WU Xin-Yong, 1983-V. 


2  Cinygmina hunanensis Zhang et Cai, 1991 
(Figs. 11, 15) 


Cinygmina hunanensis Zhang et Cai, 1991: 237. Types: male, 
male subimago; from Hunan Province. 


Remarks: As C. furcata sp. nov., the male 
genitalia of this species has plate-like titillators, but the 


penal lobes are very similar to those of C. yixingensis 
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(Fig. 11). Moreover, the abdominal terga of this spe- 
cies are brown dorsally with dark posterior margins 
(Fig. 15). The terga of C. yixingensis are slightly 
darker than those of this species and have two distin- 
guished longitudinal dark brown stripes (Fig. 18). 
Materials examined: &' holotype and 9 3 33 we 


~ paratypes, Jing-Bian-Xi, Zhang-Jia-Jie， Hunan 
Prov.» 1986-VI-18, leg. by ZHANG Jun and SHE 
Shu-Shen; 10 3 3 subimagos, same as former, 2001- 
VIU-17; leg. LI Huo-Hun and ZHANG Rui-Lei. 


Distribution: Hunan. 





Figs. 7-10 Larval characters of Cinygmina from China 
7-8. C. mbromaculata: 7. Habitus; 8. Lamella of gill 6; 9. Abdominal mark pattern of C. obliquistrita ; 


10. Abdominal mark pattern of C. yixingensis . 


3 Cinygmina obliquistrita You et al., 1981 (Figs. 
9, 12, 16) 


Cinygmina obliquistrita You et al., 1981: 26. Types: male, fe- 
male, from Jiangsu Province. 
Cinygmina obliquistrita Wu et al., 1986: 65 (larvae descrip- 


tion) . 

Remarks: The imaginal stage of this species can 
be easily distinguished by their unique oblique brown 
terga marks (Fig. 16). Moreover, the penal lobes di- 
verge remarkably (Fig. 12). The larva is similar to that 
of C. rubromaculata, terga 5, 8 and 9 have distinct 
pale marks, but are a different shape. Larvae of this 
species are slightly browner than those of C. rubromac- 


ulata. The abdomen of a larva is as shown in Fig. 9. 


Materials examined: 3 holotype. 13 3 3% para- 
types» 5 larvae» Ming-Ling,» Yi-Xing, Jiangsu Prov.» 
1980-Vl; 4A 36% $, Chang-Ming,» Gui-Ding; 
Guizhou Prov.» 2000-IX-9, LI Chuan-Ren and ZHOU 
Chang-Fa; 5 A A104 +, Sanggang, Wu-Yi Moun- 
tains Fujian Prov.» 1995-\[-10, YING Ling and 
ZHOU Chang-Fa; 2 3) > Zi-Xi stream, Qian-Shan; 
Jiangxi Prov.» 1993-V[-18, LU Liang and ZHU Chang- 
Dong 15 3 3 10 $ $+, Huang-Tu-Ken, Anhui 
Prov.» 1996-V-1, ZHOU Chang-Fa; 20 3 & sub- 
imagos 5 $ $+, Hongjiangs Hunan Prov., 1985-W- 
21, ZHANG Jun and SHE Shu-Shen. 

Distribution: Guizhou, Fujian, Zhejiang» Anhui, 


Jiangsu» Jiangxi» Hunan. 
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Figs. 11- 18 The imaginal characters of Cinygmina from China 


11-14. Male genitalia (ventral view): 11. C. hunanensis; 12. C. obliquistrita; 13. C. rubromaculata; 14. C. yixingensis; 


15-18. Tergum 5 (dorsal views show mark pattem): 15. C. hunanensis; 16. C. obliquistrita; 17. C. rubromaculata; 18. C. yixingensis. 


4 Cinyemina rubromaculata You et al., 1981 
(Figs. 7, 13, 17) 


Cinygmina rubromaculata You et al., 1981: 28, Types: male; 
female, from Jiangsu Province. 
Cinygmina rubromaculata Wu et al., 1986: 65 Clarvael descrip- 
tion). 
Cinygmina hainanensis She @ al.» 1995: 72. Syn. nov. 
Remarks: This species is unique in the genus be- 
cause of its abdominal pigmentation: median portion of 
terga pale yellow and reddish laterally (Fig. 17). The 
male genitalia has an obvious projection between the two 
penal lobes (Fig. 13). The larvae of this species are 
larger than those of the other known species and have 
more pale dots and marks on the body (Fig. 7). 
Based on the holotype and paratypes of C. hain- 
anensis, we now believe this species be a new synonym 
of C. rubromaculata. In the original description, She 
et al. (1995) reported that they are similar on shape of 
the genitalia and abdominal color pattern, but the posi- 
tions of spines on the penes of C. hainanensis are dif- 
ferent from those of C. rubromaculata . However, we 
believe that the variability in penal lobe positions (they 
may be divergent greatly or slightly) is such that the 
spines on their bases can not be used in classification. 
Materials examined: “holotype, 48 7 A274 $ 
paratypes» 14 larvae, Mingling, Jiangsu 
Prov.» 1980-VI; 5 4, Monglun, Mongla, Yunnan 
Prov.» 2001-VJ-24, ZHOU Chang-Fa; 80 7 4804 


Yixing, 


+, Changming, Guiding, Guizhou Prov., 2000-[X-8; 
LI Chuan-Ren and ZHOU Chang-Fa; 30 larvae, Bai- 
2000-IX-10, LI 
Chuan-Ren and Zhou Chang-Fa; 13 3 3, Hongjiang; 
Hunan Prov.» 1985-\I|-21, ZHANG Jun and SHE Shu- 
Shen; 1 Jand 4 A ATL ZF Cholotype and paratypes 
of C. hainanensis ), Tongshis Hainan Prov.» 1986- 
V -30, ZHANG Jun and SHE Shu-Shen; 5 3 4104 
F> Men-Tou-Gou, 2001-IX-25, ZHOU 
Chang-Fa. 


Distribution: Southern» eastern and northern Chi- 


jing) Huishui» Guizhou Prov.» 


Beijing; 


na; Russian Far East. 


5 Cinygmina yixingensis Wu et You, 1986 (Figs. 
10; 14, 18) 


Cinygmina yixingensis Wu et You, 1986: 280. Types: male, 
female, from Jiangsu Province. 
Cinygmina yixingensis Wu et al., 1986: 66 (larvae descrip- 


tion). 

Remarks: Male of this species has a distinct fin- 
ger-like projection between divergent penal lobes ( Fig. 
14); terga of adults with a darker median potion and 
posterior margin, two longitudinal stripes can be distin- 
guished (Fig. 18). The larvae are browner than those 
of C. rubromaculata, and possess fewer pale dots and 
marks, terga with some regular pale dots (Fig. 10). 
The mature male larvae can be identified by color pat- 


tern and darker dorsal terga. 


Materials examined: “holotype, 10 4 464 22 
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& FZ subimagos paratypes, 10 larvae, Mingling, Yix- 
ings Jiangsu Prov., 1980-\I; 10 4 3 154 2 100 lar- 
vae, Fengshan, Jinggu, Yunnan Prov., 2001-N -6, 
ZHOU Chang-Fa; 1 $ subimago (reared from larva), 
Longjie， Jingdong， 2001-]V -12， 
ZHOU Chang-Fa; 50 4 3 502 £100 larvae; Chang- 
ming, Guiding, Guizhou Prov., 2000-[X-8, LI Chuan- 
Ren and ZHOU Chang-Fa; 14 3 A844, Maoyang, 
Hainan Prov., 1986- V-31, ZHANG Jun and SHE 
Shu-Shen; 100 4 41002 92 4 4, Laibang, Huos- 
hans Anhui Prov., 1983-Y[, YOU Da-Shou; 3 4 35 
$ $, Men-Tou-Gou, Beijing, 2001-IX-25, ZHOU 


Yunnan Prov., 


Chang-Fa. 
Distribution: Hainan, Yunnan, Guizhou, Zhe- 
jiang; Fujian, Jiangxi, Hunan, Jiangsu, Anhui; 


Henan, Beijing. 


Key to Chinese species (male imago) 
1. Penes with plate-like titillators (Figs. 4, 11) =e- 2 
Penes without titillators but with sharp spines (Figs. 12 
2. Penes without median projection between penal lobes 
(Fig. 4); posterior margins of terga dark brown (Fig. 
3 C, furcata sp. nov. 
Penes with clear median projection between penal lobes 
(Fig. 11); posterior margins and median portions of terga 
dark brown (Fig. 15) 
3. Abdominal terga each with a pair of clear oblique brown 
* C. obliquistrita 


- C. hunanensis 


stripes (Fig. 16) 
Abdomen without oblique stripes “ee 4 

4. Abdominal terga with reddish pigmentations laterally (Fig. 
17) 0 OO mhromaculata 
Abdominal terga with median dark brown pigmentations 
dorsally (Fig. 18) 
Key to larvae of Chinese species 


* C. yixingensis 


1. Abdominal terga 5; 8; 9 pale» with yellowish brown dots 
Abdominal terga 5, 8, 9 yellowish brown, with regular 
pairs of pale dots (Fig. 10) 

2. Body with distinct large pale dots and markings dorsally 
(有 ge C, rubromaculata 
Body with small pale dots and markings dorsally (Fig. 9) 

C. obliquistrita 


* C. yixingensis 


Bee ee Bek ee ee ee Oe ee eee ee ee eee ee 


Acknowledgements We are indebted to Dr. DU Yu-Zhou (Yan- 
ezhou University), Dr. WANG Bei-Xing ( Nanjing Agricultural Uni- 
versity) and LI Chuan-Ren ( Hubei Agricultural College) for their 


help in field collection and providing some specimens. 


References 

Braasch D, 1990. Neue Eintagsfliegen aus Thailand, nebst einigen 
Bemerkungen zu deren generischem Status ( Insecta, Ephemer- 
optera, Heptageniidae). Reichenbachia, 28 (2): 7-14. 

Braasch D, Soldán T, 1984. Zwei neue Arten der Gattung Cinygmi- 
na Kimmins, 1937, aus Vietnam ( Ephemeroptera; Heptageni- 
idae). Reichenbachia, 22: 195 - 200. 

Braasch D, Soldán T, 1987a. Neue Cinygmina-Arten aus Vietnam 
( Ephemeroptera, Heptageniidae). Reichenbachia, 24 (16): 
123 - 126. 

Braasch D, Soldán T, 1987b. Neue Heptageniidae von Indien 
( Ephemeroptera). Reichenbachia, 24 (18): 131 - 134. 

Braasch D; Soldán T, 1988. Heptageniidae aus Nordkorea 
CKVDR), nebst einigen Bemerkungen zu ihrem generischen 
Status ( Insecta, Ephemeroptera). Faunistische Abhandlungen, 
16 (2): 23 - 28. 

Jensen $ L, 1972. A generic revision of the Heptageniidae of the 
world ( Ephemeroptera). Doctoral Dissertation of University of 
Utah. 

Kimmins D E, 1937. Some new Ephemeroptera. Annals and Maga- 
zine of Natural History, (10) 19: 430-440, pl. 11. 

Kluge N Y, 1988. Revision of genera of the family Heptageniidae 
( Ephemeroptera). I . Diagnoses of tribes, genera and subgen- 
era of subfamily Heptageniinae. Entomol. Obor.» 67 (2): 
291 - 313 Cin Russian). 

She S S, Gui H; You D S, 1995. A research on the mayflies from 
Hainan Province, China (Insecta: Ephemeroptera). Journal of 
Nanjing Normal College ( Natural Sciences), 18 (2): 72 - 82. 
LAB, VANS, DAA, 1995. BMA AA. 南 
RITA FIR (8), 182: 72-82] 

Tshernova O A; Kluge N Y, Sinitshenkova N D, Belov V V, 1986. 
Order Ephemeroptera. In: Identification of Insects of Far East 
USSR Vol. 1. Leningrad: Leningrad Press. 99 - 142 Cin Rus- 
sian) . 

Wu T, You D S, 1986. A new species of the genus Cinygmina from 
China ( Ephemeroptera: Ecdyoneuridae). Acta Zootaxonomica 
Sinica, 11 (3): 280 - 282. LAH, TAA, 1986. (AHF 
属 一 新 种 记述 COPA: PB. 动物 分 类 学 报 ， 
11 (3): 280 - 282] 

Wu T, Chen C F, Cong N; You D S, 1986. Three species of 
nymphs of the genus Cinygmina from Yi Xing. Journal of Nan- 
jing Normal University ( Natural Sciences), 1: 65 - 70. L& 
W, ETR, AT, DKA, 1986. EXIL KF = Ph 
稚 虫 记述 . 南京 师 大 学 报 〈 自 )，1: 65-70] 


760 昆虫 学 报 Acta Entomologica Sinica 46 着 


You DS, Wu T; Gui H; Hsu Y Q, 1981. Two new species and di- Zhang J, Cai W D, 1991. Notes on the genus Cinygmina ( Ephemer- 
agnostic characters of genus Cinygmina ( Ephemeroptera: Ecdy- optera: Heptageniidae) from Hunan Provinces China. Entomet- 
oneuridae). Jounal of Nanjing Normal College ( Natural Sci- axonomia, 13 (4): 237-239. LKR, BPA, 1991. 湖 
ences), 3: 26 -30.[ 尤 大 寿 , RAM, VAS, RIAA, 1981. PASO RE PP SS oR CHP WFE. 昆虫 分 类 
似 动 是 属 Cinygmina 两 新 种 和 属 的 特征 Ce a aF FAR, 13 (4): 237-239] 


科 ). 南京 师范 学 院 学 报 〈 自 然 科学 版 ), 3: 26-30] 


中 国 似 动 虹 属 及 一 新 种 记述 
GFHE: MIEN 
周 长 发 :， 郑 乐 怡 


(1. 南京 师范 大 学 生命 科学 学 院 遗 传 资源 研究 上 所， 南京 “210097; 2. 南开 大 学 生物 学 系 ， 天 津 300071) 


摘要 : WAR Cinygmina 是 我 国 常见 遍 蝉 科 类 群 ， 分 布 广泛 。 本 文 对 该 属 我 国 已 知 4 种 《湖南 似 动 妊 C. hunanensis, FL 
USE C. obliquistrita, ZLB BIH C. rubromaculata, BMWS C. yixingensis) 和 一 新 种 《又 似 动 竖 Cinygmina furcata sp. 
nov.) AY SS AURETE(E SOM CKA AAS, FPR Oe C. hainanensis 是 红斑 似 动 虹 C. ruwbromaculata 的 同 物 异 名 《新 异 名 )。 
天 键 词 : HORA: Me: Wa: 新 种 ; 新 异 名 ; 中 国 
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